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Abstract. Satsuma mandarins (Citrus unshiu) have been produced intermittently along the 
Gulf Coast for over a century. However, very little is known about the market potential 
for this citrus fruit in today’s consumer markets. This study evaluated consumer prefer-
ences for seven external attributes over a range of levels: price ($1.07, $2.18, or $4.39/ kg), 
color (green-yellow, yellow-orange, or orange), size (5.08, 6.35, or 7.62 cm in diameter), 
seediness (0, 3, or 7 seeds), blemishes (0, 1.91, or 3 cm in diameter), production region 
label (Alabama or U.S.A.), and organic production (yes or no). Consumers from grocery 
stores in nine cities in Alabama and Georgia were asked to evaluate 20 photographs of 
various combinations of these attribute levels using a seven-point intention-to-buy scale. 
605 useable surveys were collected and a conjoint analysis was conducted to determine the 
strength of preference for the attribute levels and the relative importance for attributes. 
Three consumer segments were identifi ed by cluster analysis of strengths of preferences: 
the no-blemish segment (37% of sample), the price-sensitive segment (23% of sample), 
and the no-seeds segment (41% of sample). A multinomial logit analysis identifi ed several 
demographic, socioeconomic, and usage variables as signifi cant determinants of segment 
membership.

Due to increased production, market expan-
sion is becoming a pressing issue for continued 
growth of the industry. However, what is cur-
rently known about consumer preferences for 
satsumas is at best an educated guess because 
the satsuma is a relatively unknown product 
in the U.S. To gain a better understanding of 
consumer preferences for satsumas, the overall 
objective of the research was to identify and 
assess consumer preferences for key satsuma 
attributes. For this initial study, the key at-
tributes identifi ed were the external, visual, 
non-taste characteristics that play a major role 
in the consumer’s initial buying decision, such 
as price, skin color, fruit size, etc. Determining 
consumer preferences for these attributes will 
allow satsuma growers to understand what 
qualities of fruit are most appealing to con-
sumers. Satsumas can then be grown to those 
specifi cations, thereby improving consumer 
satisfaction, domestic market expansion, and 
grower revenues. 

Materials and Methods

Conjoint analysis was the technique chosen 
to analyze consumer preferences for external 
satsuma characteristics. Conjoint analysis re-
lies on the premise that a consumer’s valuation 
of a product is based on the utility or satisfac-
tion derived from the many attributes that 
comprise the product as a whole (Baker, 1998). 
Therefore, a consumer’s overall valuation of 
a satsuma would depend on the consumer’s 
combined preference for all the different at-
tributes and specifi c levels exhibited by the 
product. By allowing consumers to evaluate 
enough combinations of attribute levels, an 
estimate for each level’s contribution to the 

overall valuation can be obtained. Conjoint 
analysis can be used to identify the optimal 
product form, measure the relative importance 
of attributes in the buying decision, character-
ize consumer segments within the market, and 
simulate the effects of pricing strategies (Hair 
et al., 1998). 

The conjoint technique is “by far, the most 
used marketing research tool for analyzing 
consumer tradeoffs” (Green et al., 2001). 
Conjoint analysis has been used to determine 
consumer preferences for fruit and vegetables 
(Baker, 1998, 1999; Baker and Crosbie, 1994; 
Frank et al., 2001; Lin et al., 1996; Manalo, 
1990; van der Pol and Ryan, 1996), food at-
tribute preferences (Baker and Burnham, 2002; 
Fotopoulos and Krystallis, 2001; Gillespie et 
al., 1998; Halbrendt et al., 1991; Harrison et al., 
1998; Holland and Wessells, 1998; Martínez 
et al., 2002), and other horticultural products 
(Behe et al., 1999; Gineo, 1990; Kelley et al., 
2001, 2002; Robertson and Chatfi eld, 1982; 
Shafer and Kelly, 1986; Townsley-Brascamp 
and Marr, 1995).

The fi rst step of any conjoint study is the 
identifi cation of key attributes and their ap-
propriate levels. After consulting with horti-
culture experts, food distributors, and satsuma 
producers, seven attributes were identifi ed as 
important to consumers, including: price, skin 
color, fruit size, area of surface blemishes, 
seediness, production region label, and organic 
production practices. Other external attributes 
were excluded because they were deemed to 
be of limited importance in the buying deci-
sion. Internal attributes such as taste and smell 
are being considered in another study using a 
different methodology. 

Product price is usually important to most 
consumers. In previous conjoint studies of food 
products, consumer segments were shown to 
have widely-varying relative importance for 
price in the buying decision, ranging from 5% 
in an apple study (Baker and Crosbie, 1994) 
to 78% in a peanut butter study (Nelson et al., 
2004). In this study, price was assigned three 
levels—$1.07, $2.18, and $4.39/kg, which rep-
resented the lowest, most common, and highest 
mandarin prices found in stores sampled in 
Alabama and Georgia in 2001 and 2002.

Skin color is another attribute that is typically 
important to consumers when they purchase 
fruit. According to previous conjoint studies, 
color has shown a relative importance between 
20% for apples (Manalo, 1990) and 93% for 
bell peppers (Frank et al., 2001). Three color 
levels were chosen for evaluation: green-yellow, 
yellow-orange, and orange. These color levels 
refl ect the changes in skin color that a fruit expe-
riences during maturation. Satsumas are among 
the few citrus fruits that can be ripe and edible 
when they are still green (Walheim, 1996). By 
allowing consumers to evaluate a green-yellow 
fruit, researchers can determine what percentage 
of consumers equate greenish color with fruit 
immaturity. If a segment of consumers already 
understands that green-yellow satsumas can be 
ripe, then retailers may be more willing to buy 
these colors, thereby enabling growers to move 
fruit into the market earlier, or without having 
to incur the cost of fruit coloration. 

Satsuma mandarins (Citrus unshiu) have 
long been a delicacy throughout the world. 
Satsumas are similar to tangerines, but are 
generally easier to peel, seedless and less acidic 
tasting. During the early 20th century, the Gulf 
Coast region was a substantial producer and 
exporter of satsumas, and was even nicknamed 
Satsumaland (Rucker, 1996). Alabama alone 
had 4,856 bearing hectares, with fruit exports 
peaking at over one million dollars in 1923 
(Dozier, 1924), a value of $10.78 million in 
today’s dollars. Following 3 decades of growth 
and success after the turn of the century, the 
industry was decimated in the 1930s by several 
major freezes (Winberg, 1948). 

During the early 1990s, the satsuma indus-
try began reemerging along the Gulf Coast due 
to renewed interest in satsuma production by 
several coastal growers. The region provides 
excellent growing conditions that produce a 
high-quality product (Ebel et al., 2004). These 
conditions make the industry worthy of con-
sideration for a revitalization effort. 
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Manalo (1990) found that size had a relative 
importance of 20% for apples. According to a 
prominent fruit-marketing manager (Marder-
oshi, personal communication), most grocery 
stores want sweet citrus in the size range of 
large medium (5.41 to 5.72 cm) to jumbo (6.35 
to 6.99 cm), using the terminology of California 
satsuma growers. Three levels of size were used 
in this study: 5.08, 6.35, and 7.62 cm. 

Number of seeds per fruit was also con-
sidered important. Three seed levels were 
represented in this study: 0, 3, and 7 seeds. 
Satsumas normally have few or no seed and 
are considered to be commercially seedless 
(Walheim, 1996), which is defi ned as having 
no more than six seeds per fruit (Powell and 
Williams, 1998). 

The attribute of being organic was thought to 
be important to obtain an understanding of the 
value of this production method to consumers. 
To be labeled organic, growers must meet USDA 
and state requirements. This attribute had only 
two levels, which were described in this study 
simply as “organically grown? = yes/no.” 

The production region label also consisted 
of only two levels: produced in = Alabama/U.S. 
These levels allowed the researchers to deter-
mine if an Alabama label had any advantage 
in name or brand recognition for consumers, 
compared to the U.S. control. 

Blemishes are a problem for satsuma grow-
ers because they are a relatively common oc-
currence due to a variety of biotic and abiotic 
factors. Fruit may be damaged by wind, birds, 
diseases and insects. At this time, there are no 
standards specifi cally designated for grading 
satsumas based on amount of blemish, so the 
USDA standards for mechanical blemishes 
(scarring) of Florida tangerines were used 
(USDA–AMS, 2002). Based on these stan-
dards, three blemish levels were chosen. The 
fi rst level consisted of no surface blemish, 
which meets the USDA requirement for Fancy 
grade tangerines. The second level represented 
a blemish with a diameter of 19.1 mm. This 
size blemish is classifi ed as damaged, which 
falls in the USDA #1 grade. A blemish with 
a diameter of 28.6 mm was used as the third 
level, which represents a seriously damaged 
fruit and is classifi ed as a USDA #3 grade. 
Any amount of blemish greater than 28.6 mm 
is considered a cull. The method of using pho-
tographs to refl ect varying amounts of surface 
defect has been used in several other studies 
(Baker, 1998, 1999). 

To examine all seven attributes and their 
levels would have involved 972 combinations 
(35 × 22), which is an impractical number of 
product profi les to evaluate. However, by 
using a fractional-factorial design generated 
by Conjoint Designer (Bretton-Clark, Mor-
ristown, N.J.) it was possible to reduce the 
number of required profi le stimuli to 20, while 
maintaining orthogonality within stimulus 
design (Hair et al., 1998). 

Twenty photographs containing the se-
lected attribute combinations were used as 
stimuli. Numerous other studies have used 
pictorial representations (Baidu-Forson et al., 
1997; Baker, 1998, 1999; Baker and Crosbie, 
1994; Behe et al., 1999). For purposes of this 

study, pictorial stimuli made the evaluation 
exercise more interesting than simple text 
descriptions, while transmitting external at-
tribute information more realistically (Green 
et al., 2001). 

Pictures of fruit with the appropriate attri-
bute levels were developed in several stages. 
First, fruit samples were harvested on each 
of three occasions starting in October 2002 
and ending in late November 2002. The fruit 
samples were numbered and recorded as dis-
playing a certain color, such as green-yellow, 
yellow-orange, or orange, based on subjective 
visual examination. Since skin color was not 
uniform over the entire fruit, the part display-
ing the desired color, usually a half or quarter 
of the fruit, was framed using strips of tape. 
Next, color readings from within the framed 
area were taken using a spectrometer (model 
CM-2002; Minolta Camera Co., Japan). Color 
readings included standard L*, a*, and b* 
measurements. L* indicates the luminance 
or lightness of the fruit, with a reading of 0 
representing black, and 100 representing white. 
The a* value defi nes a color on a purple-red-
blue-green axis, while b* indicates a color’s 
coordinates on a yellow-blue axis (McGuire, 
1992; Voss, 1992). Readings from the framed 
section were taken in fi ve predetermined loca-
tions: the four corners and the middle of the 
frame. Fruit were then photographed with a 
digital camera to reproduce their color in a 
digital format. 

Since it was diffi cult to know when a 
fruit would reach the orange color stage, we 
exposed the earliest samples to an ethylene 
atmosphere to accelerate the development 
of skin color to the fi nal stage. Once a fruit 
changed from green-yellow to yellow-orange 
based on visual examination of the fruit, color 
readings and a photograph were again taken 
in the same location as before. Fruit were then 
reintroduced into an ethylene atmosphere in 
order to obtain the orange color, and color 
readings and a photograph were again taken 
as before. As it turned out, fruit harvested 
later in the season progressed naturally to the 
orange stage, allowing for photographs and 
color readings of both ethylened and naturally 
colored fruit to be obtained.

During the photography phase, an arche-
typal fruit was identifi ed, having the classic 
oblate shape and no blemishes or unusual 
marks. This archetypal fruit was used as 
the model in all 20 photographs, in order to 
eliminate variations in shape and skin texture 
that would be expected if different fruit were 
used for each photograph.

Average L*, a*, and b* color readings 
were calculated for the fi ve sampling locations 
in the frames on the 25 to 26 fruit in each of 
the green-yellow, yellow-orange, and orange 
categories (Table 1). The average values were 
then inputted into Adobe’s Photoshop 7 (Adobe 
Systems Inc., Seattle, Wash.) to change the 
color of the model fruit to the desired color. 
This process allowed for the creation of three 
fruit that were identical except for color.

Next, pictures of fruit halves with the re-
quired number of seeds were produced. Fruit 
were fi rst cut in half to determine seed content, 
and since fruit with 0 and 3 seeds were among 
the natural harvest, photographs were taken 
of those halves directly. However, to create 
the 7-seed picture, four additional seeds were 
physically pressed into the three-seed fruit, 
and then photographs were taken.

To achieve the fi nal sizes needed, the di-
mensions of the whole and half fruit had to be 
digitally adjusted. Images of the model fruit 
were reduced or enlarged so that the printed 
version displayed the actual diameters specifi ed 
in the experimental design.

A representative blemish, typical of wind-
scarring, was also photographed during the 
initial sampling process. After the model fruit 
was colored and sized, the blemish was digitally 
applied to those photographs needing a 19.1 
or 28.6-mm-diameter blemish.

Final photographs were developed in 
Adobe Photoshop 7 (Adobe Systems Inc.) to 
a standard 21.6 × 27.9-cm print. The pictorial 
stimuli included the following views in four 
quadrants: top, bottom, side, and half, with a 
large letter (A through T) in the middle, which 
corresponded with the panel letter in the ques-
tionnaire. An entire display board, measuring 
21.6 × 33.7 cm, consisted of the four pictorial 
stimuli depicting color, size, blemishes, and 
seeds, plus text above indicating price, and text 
below indicating production region label, and 
type of production. 

Surveys were administered in nine cities 
in Alabama and Georgia on different days of 
the week. Surveying for some stores lasted 2 
d while for others only 1 d; however, the total 
amount of time spent in each store was around 
8 h. Cities surveyed in Alabama included 
Auburn, Birmingham, Gadsden, Huntsville, 
Mobile, and Montgomery. Cities surveyed in 
Georgia were Albany, Columbus, and Macon. 
Surveys were conducted in fi ve different 
supermarket chains, including Bruno’s (4), 
Food Max (1), Food World (2), Kroger (1), 
and Piggly Wiggly (1). 

Within the stores, display boards were set 

Table 1. Skin color readings used in developing the “color” attribute (fi ve readings per fruit).

  No. of    Coeffi cient
  fruit  Mean Standard of variation
Color Measure sampled n value deviation (%)
Green-yellow L* 25 125 60.20 5.31 9
Green-yellow a* 25 125 1.79 7.86 439
Green-yellow b* 25 125 54.49 7.59 14
Yellow-orange L* 25 125 64.88 3.78 6
Yellow-orange a* 25 125 20.50 4.66 23
Yellow-orange b* 25 125 64.60 5.43 8
Orange L* 26 130 63.28 2.74 4
Orange a* 26 130 28.44 2.40 8
Orange b* 26 130 62.99 3.88 6

MARKETING AND ECONOMICS
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up on tables (usually in or near the produce 
department) so that the photographs would be 
at chest level of most respondents. Consumers 
passing by the table were asked to participate 
in the survey. The survey consisted of the 20 
pictorial stimuli and 14 demographic ques-
tions. To reduce order bias, the stimuli were 
reordered after the third and sixth stores. In 
addition, respondents could start the survey 
at any point around the table. 

Respondents were asked to evaluate the 
20 stimuli on a 7-point rating scale, with 1 = 
defi nitely would NOT buy, 7 = defi nitely would 
buy, 4 = may or may not buy, and 2, 3, 5, and 
6 = intermediate responses. Respondents could 
also place their mark anywhere between the 
integers, and these were later measured with 
a ruler and recorded to the nearest tenth of a 
rating point. 

After completing the conjoint section of 
the survey, respondents answered 14 questions 
on usage, demographic, and socio-economic 
characteristics. The 8 usage questions included 
previous consumption of sweet citrus (yes/no), 
allergic reaction to sweet citrus (yes/no), sweet 
citrus purchase frequency (number of times 
per month), pounds of sweet citrus purchased 
each time, location of purchase (grocery store, 
farmers market, roadside stand, or other), spe-
cial occasion purchasing (Christmas, special 
events, etc.), awareness of satsumas (yes/no), 
and previous consumption of satsumas (yes/
no). The six demographic and socio-economic 
questions consisted of year of birth, gender, 
ethnic group, years of education, age structure 
of family (number of persons in each age 
group), and income category.

A total of 605 usable surveys were col-
lected. Ordinary least squares regression was 
used to estimate each respondent’s preference 
coeffi cients for attribute levels. The following 
specifi cation was used:

R
j
 = B

1
 + B

2
(P2) + B

3
(P3) + B

4
(C2) + B

5
(C3) + 

B
6
(S2) + B

7
(S3) + B

8
(BM2) + B

9
(BM3) + B

10
(SD2) 

+ B
11

(SD3) + B
12

(BR2) + B
13

(O2) + E
j
 [1]

where, R
j
 denotes rating value given by re-

spondent j on the 7-point scale; P2 = $2.18/kg 
price level; P3 = $4.39/kg price level; C2 = 
yellow-orange skin color; C3 = orange skin 
color; S2 = 6.35 cm diameter fruit; S3 = 7.62 
cm diameter fruit; BM2 = 19.1 mm diameter 
blemish; BM3 = 28.6 mm diameter blemish; 
SD2 = 3 seeds; SD3 = 7 seeds; BR2 = U.S.A. 
production region label; and O2 = type of 
production is not organic.

The reference profi le is a fruit displaying 
the following characteristics: $1.07/kg, green-
yellow, 5.08 cm size, 0 amount of blemish, 0 
seed, grown in Alabama, and organic. The 
independent variables were effects coded, that 
is, instead of coding data with the customary 
0 or one values, effects coding uses a 0, one, 
and negative one coding scheme. This coding 
scheme serves two purposes. First, coeffi cients 
for the reference category can be simply cal-
culated by subtracting the other levels within 
an attribute from 0. That is, the value needed 
for the sum of all the attribute levels to equal 
0 is the coeffi cient for the reference category. 

Second, the coeffi cients are transformed from 
deviations from the reference category into 
deviations from the intercept or overall mean 
(Hair et al., 1998), which makes interpreta-
tion easier when the coeffi cient estimates 
are added or subtracted from the intercept in 
order to determine expected ratings from any 
combination of attribute levels.

The coeffi cient estimates are used to provide 
information regarding the relative importance 
of an attribute in the consumer’s buying deci-
sion. The relative importance is calculated by 
the following formula: 

RI
i
 = (range

i
 × 100)/∑(range

i
); i = 1 – 7 [2]

where RI
i
 is the relative importance of attribute 

i and range
i
 is the range of the consumer’s 

coeffi cients for attribute i. The resulting values 
are interpreted as fractional components of a 
consumer’s buying intention. 

Identifying consumer segments within a 
market is an important part of the marketing 
process for agribusiness enterprises. Cluster 
analysis provides a method of identifying these 
market segments by using the regression esti-
mates obtained from the conjoint analysis and 
grouping respondents with similar coeffi cients 
into clusters (Green and Helsen, 1989). 

The process of determining an appropriate 
number of clusters is somewhat subjective, 
so several clustering techniques were used, 
including Ward, McQuitty, Equal Variance 
Maximum Likelihood, Flexible Beta, and 
Complete Linkage (SAS, 1987). Results in-
dicated that there could be between two and 
ten clusters, with three and fi ve clusters being 
the most frequently indicated.

A fl exible approach described in the SAS/
STAT User’s Guide (1987) was used to refi ne 
the clusters. The FASTCLUS procedure was 
fi rst used to form up to 30 clusters after elimi-
nating outliers, which were defi ned as clusters 
with small membership (i.e., <6 observations). 
FASTCLUS starts by forming cluster seeds, or 
temporary cluster means. Then observations 
are assigned to the nearest cluster seed, at which 
point the cluster seed is updated. Finally, all 
observations are assigned to a cluster and the 
cluster seed is replaced by the actual cluster 
mean. Since the previous clustering methods 
indicated the possible presence of up to 10 
clusters, the CANDISC procedure was used 
to produce plots of all cluster sizes up to 10 
clusters, using the fi rst and second canonical 
discriminant variables as the axes. Visual ex-
amination of the plotted clusters indicated that 
the 3-cluster produced the most differentiated 
groups, so each respondent was assigned to 
one of these 3 clusters. 

After the three consumer segments (clus-
ters) were identifi ed, LIMDEP (Greene, 1995) 
was used to run a multinomial logit model in 
order to evaluate the probability of membership 
in a specifi c segment based on the demographic, 
socio-economic, and usage variables of seg-
ment members. From the multinomial logit 
model, the marginal effects can be obtained, 
which allow for changes in probabilities of 
segment membership to be examined. For 
instance, if a consumer is male, then we 

might fi nd that his probability of member-
ship in Segment I would decrease by 6.5%. 
The multinomial logit procedure is described 
further in Frank et al. (2001) and Huang and 
Fu (1995). The results, to be discussed below, 
can be extrapolated to the population as a 
whole only if the sample is representative of 
the population. Therefore, any extrapolation 
from the sample to the overall population 
should keep this limitation in mind. 

Results and Discussion

Overall sample. As a whole, the sample 
of 605 respondents placed the highest relative 
importance on seeds (22.7%), followed by 
price (16.6%), blemish (16.6%), color (15.7%), 
size (13.9%), type of production (7.5%), and 
production region label (6.9%) (Table 2). How-
ever, the overall sample results do not allow 
for segmentation of consumers based on the 
variability of preferences among consumers. 
The following segmentation analysis reveals 
this variability. 

Market segments. The three segments 
identifi ed by cluster analysis were subjectively 
described as the no-blemish, price-sensitive, 
and no-seed segments, based on their attributes 
of highest relative importance. Segment I, 
the no-blemish segment, represented 37% of 
the total respondents. Their highest relative 
importance score (25%) was for the blemish 
attribute, although the skin color attribute was 
a close second at 20%. For this segment, a fruit 
displaying 0 blemish received an average rating 
increase of 0.91 on the 7-point intention-to-buy 
scale, or a 23% increase over the average base 
rating (Table 2). Conversely, a fruit displaying 
a 28.6 mm blemish elicited an average coef-
fi cient of –0.58, representing a 15% decrease 
in base rating. Green-yellow fruit received a 
14% decrease from the average base rating, 
while yellow-orange and orange received 9% 
and 5% increases, respectively.

The no-blemish segment was of a sig-
nifi cantly younger age (39 vs. 43 overall), 
had the lowest percentage of whites (56% 
vs. 70% overall), was in a slightly lower 
income category (4.84 vs. 5.24 overall), had 
the highest percentages of households with at 
least one child under the age of nine (34% vs. 
27% overall) and young adults (52% vs. 43% 
overall) (Table 2).

The distribution of preferred levels for 
Segment I (Table 3) was more complex than 
indicated by the average preference coeffi cients 
in Table 2. Even though 84% of Segment I 
would choose no blemishes as their fi rst choice 
or preferred level, another 16% would choose 
some amount of blemishes, despite the fact that 
the average coeffi cients for these levels were 
negative. Similarly, while 86% preferred the 
yellow-orange or orange colors, as many as 
14% preferred the green-yellow color, indi-
cating that there may be some non-negligible 
demand for fruit that is still slightly green.

Examination of the marginal probabilities 
indicated that several demographic variables 
might be infl uential (Table 4). As with any 
coeffi cient, the sign, magnitude and p value or 
signifi cance level are all of interest. However, 
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in the case of conjoint studies, the marginal 
probabilities from demographics are often dis-
appointingly unrevealing, either because they 
do not pass a conventional test of signifi cance 
(say, p < 0.10) or because the coeffi cient itself, 

though statistically signifi cant, is very small 
in magnitude and infl uence. In this type of 
exploratory study, we believe that increasing 
the chance of committing a Type I error does 
not incur substantial costs, so we may discuss 

the marketing implications of the larger coef-
fi cients even when their p values are as high 
as 0.20 or even 0.30. Moreover, considering 
that it is a property of marginal probabilities 
to sum to 0 across the three segments, for 
every large positive coeffi cient there is usu-
ally a large negative coeffi cient in one of the 
other segments, but one coeffi cient may be 
conventionally signifi cant while the other is 
not. For example, if a respondent was surveyed 
at the store in Huntsville, then that condition 
increases the probability that the respondent 
is a member of Segment I by 18.4% (relative 
to the reference store, which was Mobile), 
whereas it would decrease the probability of 
the respondent being in Segment III by 14.8%, 
relative to Mobile. However, in the former case 
the signifi cance level was 0.11, while in the 
latter it was only 0.21.

The illustration of the store location is 
simply used to demonstrate the inverse cor-
relation between pairs of larger coeffi cients, 
but store/city is otherwise not an actionable 
demographic because we are not proposing 
to market satsumas just in that store. How-
ever, by having the model assign explanatory 
power to each store, the interpretation of the 
remaining actionable demographic variables 
is independent of store idiosyncrasies.

 Some of the interesting marginal probabili-
ties for Segment I are interpreted as follows. 
If the average age of the overall sample were 
to increase by 1 year (from 42.8 to 43.8), the 
probability of membership in Segment I would 
decrease by 0.42%. If a respondent is male, the 
probability of membership in the no-blemish 
segment would decrease by 6.5%. If a respon-
dent is white, the probability of that person 
belonging to the no-blemish segment would 
decrease by 12.9%. If the average amount of 
education in the overall sample were to increase 
by 1 year (from 14.4 to 15.4 years) then the 
probability of membership would increase by 
1.6%. If the number of children under the age 
of nine, in the average household, increased 
by one, then the probability of membership 
would increase by 3.9%. Finally, respondents 
who had heard of satsumas before the survey, 
were 13% less likely to be Segment I, but if 
they had tasted a satsuma, this increased the 
probability of membership by 11%.

The customer profi le that was developed in 
the segment average demographics in Table 2, 
and which is further reinforced here, is that the 
people who most strongly prefer no blemishes 
are more likely to be younger, female, black, 
with young children, and frequent purchasers of 
sweet citrus who do not mind paying a higher 
price for larger fruit that is not green and has 
few seeds. The multinomial logit model based 
solely on the demographic variables (and 
not on external attribute level preferences) 
correctly predicted 125 of the 223 members 
of Segment I, or 56%. 87 of the remaining 
members were incorrectly assigned to Seg-
ment III by the model (39%), and another 11 
to Segment I (5%).

Segment II, the price-sensitive consumers, 
represented 23% of the sample. Their relative 
importance for price was 31%, which was al-
most twice as high as their next most important 

Table 2. Preference coeffi cients, relative importance, adjusted R2 and demographics for segments and 
overall sample.

Attributes Segment Segment Segment Overall
and levels I II III sample
N  223 137 245 605
Market share (%) 36.9 22.6 40.5 100.0
Intercept (base rating) 4.02 3.85 3.98 3.97
Price/kg
 $1.07 0.00* 0.97* –0.03* 0.21
 $2.18 0.07* 0.29* 0.20 0.17
 $4.39 –0.07* –1.26* –0.17* –0.38
 Relative importance (%) 12.5 30.8 12.5 16.6
Size (cm diameter)
 5.08 –0.37 –0.30 –0.32 –0.34
 6.35 0.13 0.05 0.08 0.09
 7.62 0.25 0.26 0.24 0.25
 Relative importance (%) 13.2 13.1 13.6 13.9
Color
 Green-yellow –0.56* –0.23* –0.30 –0.38
 Yellow-orange 0.36* 0.09* 0.19 0.23
 Orange 0.20 0.14 0.11 0.15
 Relative importance (%) 19.8 13.1 13.4 15.7
Number of seeds
 0 0.12* 0.34* 1.27* 0.63
 3 –0.01 0.02 –0.05 –0.02
 7 –0.11* –0.35* –1.22* –0.62
 Relative importance (%) 13.2 15.5 35.4 22.7
Diameter of surface blemish (mm)
 0 0.91* 0.12* 0.19* 0.44
 19.1 –0.33* –0.02* –0.02* –0.14
 28.6 –0.58* –0.10* –0.16* –0.30
Relative importance (%) 24.9 11.3 12.0 16.6
Production region label
 Alabama –0.06* 0.09 0.11* 0.04
 U.S. 0.06* –0.09 –0.11* –0.04
Relative importance (%) 6.7 7.7 6.6 6.9
Type of production
 Organic 0.07 0.08 0.05 0.06
 Conventional –0.07 –0.08 -0.05 –0.06
Relative importance (%) 7.9 8.5 6.6 7.5
Adjusted R2 0.49 0.51 0.55 0.52
Survey city (% of segment)    
 Auburn, Ala. 8 15 12 11
 Columbus, Ga. 19* 11 11 14
 Montgomery, Ala. 11 9 16 12
 Birmingham, Ala. 11 14 15 13
 Gadsden, Ala. 9 20* 12 13
 Huntsville, Ala. 13 7 10 11
 Albany, Ga. 12 12 15 13
 Macon, Ga. 11* 4 4 6
 Mobile, Ala. 5 7 6 6
Ever eaten sweet citrus (% yes) 97 99 98 98
Allergic to sweet citrus (% yes) 8 11 6 8
Sweet citrus purchases (kg·month–1) 5.95 4.90 5.07 5.31
Buy citrus at grocery store (% yes) 86 81* 90 87
Special occasion purchase? (% yes) 38 39 47 42
Age (years) 39.14* 45.93* 44.26 42.75
Gender (% female) 67 61 60 63
Ethnicity (% white) 56* 76 79* 70
Education (years) 14.22 14.32 14.63 14.41
Average family size (persons) 2.86 2.61 2.77 2.77
Income category (5 = $35–50,000/year) 4.84* 5.10 5.68 5.24
Family age structure (no. of persons)
 Younger children (<9 years) 0.52* 0.34 0.33 0.40
 Older children (9–18 years) 0.54 0.43 0.46 0.48
 Young adults (19–35 years) 0.72 0.58 0.60 0.64
 Working adults (36–65 years) 0.98 1.04 1.21* 1.09
 Retired adults (>65 years) 0.09* 0.21 0.17 0.15
Heard of satsumas (% yes) 33 47* 40 39
Tasted satsumas (% yes) 29 37 28 31
*Signifi cantly different (p < 0.10) from overall sample in a two-tail t test.
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attribute, seeds (Table 2). The lowest price of 
$1.07/kg resulted in a rating increase of 0.97, 
or 25% above the base rating. The highest 
price of $4.39 resulted in a rating decrease of 
1.26, or 32% below the base rating. Segment 
II bought signifi cantly fewer citrus from gro-
cery stores than the overall sample (and more 
from roadside stands and farmers markets), 
they were signifi cantly older (45.9 vs. 42.8 

years in the overall sample), and they were 
more likely to have heard of satsumas before 
(47% vs. 39% overall). 74% of the members 
of this segment preferred the lowest price, 26% 
actually preferred the middle price, but none 
preferred the highest price (Table 3). Also, 
60% preferred no seeds, and 65% preferred 
the Alabama designation on the production 
region label.

Several variables were identifi ed as infl u-
encing the marginal probability of being in 
Segment II, including: sweet citrus purchase 
location, age, education, and awareness of 
satsumas (Table 4). For respondents who are 
known to buy most of their sweet citrus at 
some place other than a grocery store (e.g., 
a roadside stand or farmers market), there 
is a 9.1% greater likelihood of being in the 
price-sensitive segment. Age had a small infl u-
ence—a 1-year increase in average respondent 
age in the overall sample would lead to only 
a 0.35% increase in the probability of seg-
ment membership. Similarly, an increase in 
the average number of years of education in 
the overall sample only decreased the prob-
ability of membership in Segment II by 1.2%. 
However, for respondents who had heard of 
satsumas, the probability of being in Segment 
II increased by 7.6%.

The customer profi le that emerges for Seg-
ment II is one of relatively older consumers who 
are more likely to have heard of satsumas and 
who will buy them if the price is low (particu-
larly at roadside stands and farmers markets), 
and if there are few seeds and the production 
region label says Alabama. However, this seg-
ment was the most diffi cult for which to predict 
membership from demographics alone, and 
only 22 out of 137 (16%) of the respondents 
with like preferences were correctly placed 
by the multinomial logit model in Segment II. 
Most of the members (76 out of 137, or 55%) 
were assigned incorrectly to Segment III, with 
the other 28% misplaced in Segment I.

Segment III represented the no-seed seg-
ment, and included 41% of the sample. With 
a relative importance of 35.4%, the seediness 
attribute was two to three times more important 
in their buying decision than color, size, price, 
or blemishes, which were all around 12% to 
14% in relative importance. Zero seed produced 
a 32% increase in rating over the base rating, 
while 7 seeds produced a 31% decrease in 
rating (Table 2). The only demographic vari-
able that was signifi cantly different from the 
overall sample was ethnicity, with Segment 
III having more whites. Segment III’s strong 
preference for no seed showed the highest 
percentage of fi rst choices for any level of any 
segment, 92% (Table 3). Only 8% preferred 
3 seeds, and no one preferred 7 seeds. 67% 
actually preferred one of the higher prices, 
62% preferred the Alabama production region 
label, 55% preferred no blemishes, and 51% 
preferred the largest size.

There were 6 variables with signifi cant 
marginal probabilities, including: allergic to 
sweet citrus (no), purchase location (grocery 
stores), special occasion purchasing (yes), 
ethnicity (white), working adults (36 to 65), 
and tasted satsumas (no) (Table 4). A respon-
dent who is not allergic to sweet citrus has a 
10% higher probability of being in Segment 
III. Respondents that purchase most of their 
sweet citrus at a grocery store have a 10% 
increase in probability of being in Segment 
III, while those that purchase sweet citrus on 
special occasions increase their probability of 
membership by 7.6%. Other characteristics that 
increased the likelihood of being in the no-seed 

Table 4. Marginal probabilities by consumer segment with respect to the vector of demographic variables 
(computed at the means).z

   Marginal probabilities of membership in each segment
  Prob[Segment=I] Prob[Segment=II] Prob[Segment=III]
Variable Coeffi cient p value Coeffi cient p value Coeffi cient p value
Intercept 0.2251 0.33 –0.1017 0.63 –0.1234 0.61
Survey city
 Auburn, Ala. –0.0473 0.68 0.0855 0.34 –0.0382 0.74
 Columbus, Ga. 0.1219 0.28 –0.0254 0.78 –0.0965 0.41
 Montgomery, Ala. 0.0609 0.59 –0.0393 0.67 –0.0216 0.85
 Birmingham, Ala. 0.0540 0.64 0.0490 0.59 –0.1030 0.37
 Gadsden, Ala. –0.0128 0.91 0.1224 0.18 –0.1096 0.35
 Huntsville, Ala. 0.1844 0.11 –0.0361 0.71 –0.1483 0.21
 Albany, Ga. 0.0590 0.61 0.0219 0.81 –0.0809 0.48
 Macon, Ga. 0.1746 0.17 –0.0214 0.85 –0.1532 0.27
Ever eaten sweet citrus (1 = yes) –0.0689 0.62 0.0923 0.54 –0.0234 0.88
Allergic to sweet citrus (1 = yes) 0.0476 0.48 0.0526 0.31 –0.1002 0.21
Sweet citrus purchases (kg·month–1)) 0.0005 0.49 –0.0007 0.34 0.0002 0.79
Where buy citrus (1 = grocery store) –0.0105 0.87 –0.0906 0.07 0.1011 0.14
Purchase for special occasion (1 = yes) –0.0391 0.37 –0.0373 0.32 0.0764 0.08
Age (years) –0.0042 0.05 0.0035 0.05 0.0007 0.74
Gender (1 = male) –0.0647 0.16 0.0270 0.47 0.0377 0.40
Ethnicity (1 = white) –0.1290 0.02 0.0124 0.80 0.1166 0.05
Education (years) 0.0162 0.13 –0.0120 0.18 –0.0042 0.69
Income category –0.0141 0.28 0.0000 1.00 0.0140 0.29
Age structure of family (no. of persons)
 Younger children (<9 years) 0.0390 0.19 –0.0099 0.71 –0.0291 0.36
 Older children (9–18 years) 0.0018 0.94 0.0070 0.75 –0.0087 0.74
 Young adults (19–35 years) –0.0317 0.34 0.0051 0.85 0.0368 0.27
 Working adults (36–65 years) –0.0257 0.43 –0.0242 0.38 0.0499 0.13
 Retired adults (>66 years) –0.0338 0.59 –0.0174 0.71 0.0512 0.38
Heard of satsumas (1 = yes) –0.1302 0.11 0.0757 0.21 0.0545 0.45
Tasted satsumas (1 = yes) 0.1108 0.21 0.0030 0.96 –0.1138 0.16
Percentage correctly predicted 56%  16%  68%
zMultinomial logit model likelihood ratio statistic signifi cant at p < 0.00017.

Table 3. Percentage of respondents who specifi ed the level as their fi rst choice, by segment.

Attributes  Segment Segment Segment Overall
and levels I II III sample
Price/kg
 $1.07 36 74 33 43
 $2.18 40 26 45 39
 $4.39 24 0 22 18
Size (cm)
 5.08 13 21 16 16
 6.35 35 32 33 33
 7.62 52 48 51 51
Color
 Green-yellow 14 24 23 20
 Yellow-orange 52 40 44 46
 Orange 34 36 34 34
Number of seeds
 0 48 60 92 69
 3 29 23 8 19
 7 23 17 0 12
Diameter of surface blemish (mm)
 0 84 41 55 63
 19.1 10 33 27 22
 28.6 6 26 18 16
Production region label
 Alabama 41 65 62 55
 U.S. 59 35 38 45
Type of production
 Organic 55 54 55 55
 Conventional 45 46 45 45
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segment were ethnicity (white), households 
with working adults, and never having tasted 
a satsuma. All this suggests a profi le of a 
customer who is white, buys citrus in grocery 
stores particularly for special occasions, is 
relatively unfamiliar with satsumas, but who 
will pay a higher price to get fruit that are 
seedless, larger, not green or blemished, and 
preferably from Alabama. The multinomial 
logit model, using only the demographics as 
independent variables, correctly predicted 166 
of the 245 members with like preferences, for 
a 68% accuracy score, the highest of any of 
the segments. Another 64 respondents were 
inaccurately placed in Segment I (26%), and 
15 in Segment II (6%).

Conclusion

The information collected from this survey 
is important in understanding consumer prefer-
ences for external attributes and identifying 
consumer markets for satsumas. In terms of 
preferences, respondents expressed an overall 
liking for low-priced, high-quality fruit that is 
larger, blemish-free, non-green, and seedless. 
Production region label and type of production 
were of little consequence. However, segmen-
tation results showed that the various attributes 
were valued at considerably different levels 
by different consumers. For example, some 
consumers valued the lowest prices extremely, 
while others barely distinguished between the 
lowest and middle priced fruit. Nonnegligible 
proportions of consumers (12% to 20%) ac-
tually preferred higher prices, smaller sizes, 
greenish skin color, seeds, and blemishes 
(though not all in the same fruit).

Deriving marginal probabilities of segment 
membership from demographic information 
allows segments to be differentiated from each 
other not just by their preferences for external 
attributes, but more importantly by criteria that 
are actionable by marketing techniques. Con-
sumers who strongly dislike blemishes cannot 
be identifi ed by their appearance as they walk in 
the store, so it is helpful to characterize them as 
being more likely to be of a younger age, with 
young children, non-white, and female. These 
descriptions are not completely accurate, but 
they can allow marketing managers to target 
these segments through their demographic 
characteristics, which are observable and 
measurable. All this information then fl ows 
back up the marketing channel, ultimately to 
the producer, who is now in a better position 
to understand, and make informed decisions 
about, the trade-offs between higher-valued 
fruit and higher costs of production.
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